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Oucrljatton 

BACKGROUND OF THE INVENTION 
FJdd of the invention 

[0001] Tho pr^ent Invention ratals to a nonaqirKHis-olactro(yto sixxndary battery Incorporating a con < 
formed by laminating oJonoetod pe*mva and negative efaatrodae though sepntat auch (hat (he outermost tayorte 
the pOStfVe electrode. 

Related Background Art 

10002] HBhaftD.fcACcndfiiybBttmteste 

The progress of too aiactronto toohnlquo made In recent yens caused the perfonrictnceof (ha electronic apparatus 
to bo knpruwd, the size to be reduced and a portafcte atnjdura to be roafeed. As s resiut, a requirement has arfeen 
to* raise Ota energy orocfty of tho secondary battery fior tho electronic apparatus tyowavej; (ham arises a problem In 
Ihafthoortarny oem*yof tho nlc*ef<«fmlumbaa^ 
ofi^rdtechBnjBVoIiaaoQ* 

[0003] In rocani yeans, a nomqueouft-rioctihcifyts secondary battery haa energetically boon developed and nv 
soerehed bs a secondary battory expected to be capable of raising tho discharge vottags end realizing small ectf- 
dbchOf^o and a Jong flfetfme against cycle operation*. Tho ry^squaoue-alactrolyta secondary bottory has boon em- 
ployed in ptaca of tho nidCBl-cadmtum battery and (ho load battery. Tho ruttsquoouo-OJoctrofyto secondary battery 
(noon^orttas a nogo^ eteirfn^o nwda trfo m 

tone; and a positive electrode mada of a composite Rtfilum oxide, such as composite ItthJim-cobafi odd*. 
{00041 Ad Described above, tho nonac^oiiMfoctTOlyto saoonda#y battory Is raqu&od to have satisfactory ctwao- 
tartstlea including a dscftfirga chararfortetic under a haavy toad end Wetfme ft&etocrt a cyde ooaf&Bon. Therefore, Iho 
afructwo of t he als olrodasof tho sbovo>rngnttonad nonaqueous ta^frte secondary battay has uiuairy been tbimed 
Into a coO ala«ooo atructis^ aaaftown ^ 

postOve ataaioda-mbc layers 102a and 102b tarned by appTytng a poottVMloeftede mbc to each of tho two aide* of 
e oonaelor 101, An otongafod negative otecarxie 106 tfmeany incorporates t*Qotiv++\MtrtMh>-rnix layara 103a and 
1Wton^ by applying e negate 

electrode* 103 and 108 are wound such that a noparatDT 107 b interposed so lhat a coll electrode 108 la fctnrad, to 
lrwfcttogaingctw*lnxamaJ« operation musi be pre- 

Vantad. Therefore, Cho width and length of ths negative electrode 100 opposite to the positive electrode 103 usually 
ars made to bo Isrgar man those of tho positive electrode 103. 
[0005] ThoabowiianJIonadi^ojaca^ 

layar and the outermost layer. Thafafpro, portions, each con t ai ning non-reacted n&gath^elaotrodo active molaftel 
whkjhdoean^conoemtno CftergoMscharpo^exisiBdJa^ 

106 and tho Innermost layar of the Kama, Therefore, the Inside portion oJ Ibo battary cannot efTOctrvajy be used Aj a 
result, there arises a problem In that the energy density cannot saiietactortr/ be raised. 
(00061 Toac^theooove-marttonsd 

5-2*4320. A, shots* m RQ. 2, an slonoatod posMve niactroda 113 {novporates pc^Cva-eJsctrojaHnfat layem 112a 
^T^^^L^^ T^^TTTT** t * V " "■*« 3 *ir»>»CT « F»e»aa^BVHaa^sMeM=»roca» arardacr oeflecaVs o^man^ a^eeatcv sssIszieveK <anr a en^aaM^hc>e--t 'l-l . An s^eVcmoaaiaased araa^iB t>VP<si 
**rooV 110 btoorporafee ne^ittye-slwinioa^ Uryore 11SOand HGbfOnnod by apptytng a nagauve^roo^nbe 
to each of tha h«j sWoa cjf a crttecior 114 P Tho pos^ 



tt^eeojianjkrWi* 
ot^oABschaio^orthe coff el^^ 
a^oerttoanoirb^^ 

ton^ auph that the pwTt^e^bctrooeHnix toyer 1 12a (onJy the Innarpos^n,. saaAoda^lpyar112asithoforagotno 
.case) Is fbrn^ on only ehher mato eurft^ of ^ 

acttve matorlsi In tna battery can bo roducad. Tnua, the trtstOO portion of tho battery Is offectfvety U£ed to r*f*a the 
snarly density omaspondlngry. ■ * ' , 

W0O73 Hcatever. the abo^fnarrdonad nil atodmoe has tho structure oa shown m FJ3. 2 iuth thai the oatennoal 
end 118a of (ha negaffva otoctrodo 11B h ferrned by only me coltorfor 114. A lajoatNoNslectroda load 119 b provided 
^rihe UDparsvrfaoeof tha oo^ 

ll tlT T,™*"^^ 113a ?wmfid ^ the cofleotor 111. if the projection exists aa daacnoed -bo^,. the 
poflectton pbaxos the soparotor 117 disposed between the nagattve elecaodi no and the poailVa eleotrede 113 
Thus, the pr^Bcflan b undaalrably brought mto contact with ihe ooitodor 111 of the positive «»ctmd 0 113. h bads to* 
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SUMMARY OF THE INVENTION 

E^u^t^t^T??- T ( *J* clo " h »P^»n' Wnfan te to provide* nmaqvMiMhttoW* «~onoo»y 

100031 j^jszske^^ 



deluding: .«*«te^^ 

SlshhSS?.^ ™^T^ Ddo «*"^l««flta»d hi th. outoonorf «rd of th» negative 
IS^SS^iS ^^»«fe»of Ih. eat •!•<**« toward the outer portion of the coll «fec*X 
p«Ston»d mo<Ti forwards than the outcries! ind cftha ptwiUv^elocirato cuJluctoc ' 



malaf 



Zr IS, bnmi, y I confound, each containing U 



««tnl<Hxi «tM tmd ntcKal mal * w »»etod ban • group condeMno of copper, 

In ftonj^^^T^^TT^^^ . * n 0 ""* 1 ™* «*Wrolyta prepared by tflsoMna «n gteebtM. 
^nonj^joa/, .otwwt, mi the nonaquooio k rr^do of «t lean a™, type ..Uo^ft^TTZ^ 
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T^uiymto^wio, iabarrydroft^an, 1,3-dtoxorane, 4-myihyM. 3nitoKoUnA/dlathiyta(tW» wifo/am*, mamyJauirorans, ac- 



[OO20J The no/wquooua-a*oc*>o*yt« saoondaiy battery agccrdiny to tha praaarrt Irwantton may hava a sbuckra that 
Iha gtooralyift k 0 laa$t or* tyt* motoric aolactad from a croup oorateflng of UCIO*. LIAaF c ; LIP UBF 4 . U^C-H^ . 
uca, UBt, usojCM) and USO^CF^. 

[9021] Othar objaefc, Wunjs and odvartfigca of tha Invention win be avidant from tha foflovrino dented description 
erf ma prafarrad o mo od& ne nto dasortbad In conjunction wRh tha aflachad drawings. 

BRIEF DESCRff-TION OF THE DRAWINGS 

[0022] 

ei&1taocro«a§actkifwl>rtsWaboY^ 

FIG. 2 Fi a orasa aacttonaJ vtaw showing another corrvarrttonal ncviao^aoUs*Lactrofyta Moondary battery; 
RCX 3 hi a cross sactkmai wow showing tha struclir* of a nonaquoous-aiactroryta tocontfen/ batu*y *cec*tltno 
to tha prvsant Invention; 

FIG* 4 fc e cross aadJonal vtow ehowlng tha sfructuns of the ranequaous-aJaomolyta secondary oattary acceding 
to tha prasant Invention; 

HO, 5 to e p^^njpacth-a vtew *r^<**lny a pcrtton InoJudlnfl 0 [X^mw-ekcfrrxJa cottectororthe nonaquBou^ftrfrotytB 
secondary battary according to tha present invention. 

description of the preferred embodiments 

[G023J An embodiment of tha pre^ll^^ 

PM»4] An embodtmimt of a nonaa^eoi^&ctreryts socondary battary according to tha praaant fnvwtftoo li shown 
In no. & 

[MZfi] Tl*ncoaquem*sHrtecfrr^s« 

rates a posWv* aiecapdo 3 havmg poaa ^afadn ada-nibi layer. 2b and 2b formad on the tvw of • poatuv?- 
etacttatfa cofector 1 . Moreover, a negative a! adroda 6 Incorporates negatlve-nl adrodiwnfx tayara 5a and 5b formad 
onthetwosideaofthe nagebVe-Btertrorfa collector 4. The posfttos electrode 3 and trio noQaltvaaiaclrixia Oara^Mroiind 
*Kh that a separator 7 fa bTterposed. The separator 7 li a amaD-pora ffim meda of porypropylana or polyethyfcri^ 
Thus, acc*ou>ciji^u formed 

fotovwHi by ucccmmod*tlOfl tha cOO cJectnxJa Kaviny tha kwufatfng member* 9 tn* a battery can 
[W20) AbaJterycovarlOkJotaedtothabe!^ 

11- The battery cow 1 0 end the battery can 9 a/a •WtrtceJty connected to tha poeTOve electrode 3 and the negative 
aJactrade 6 rsspecaVary through a poaftrv»*iacfrMfa toad 12 and a neconve^aclrode lead 13, Thus. Iha poshtva 
elocande ahd tha nagaflve electrode or tha battery ara fomned, 

[0027] mo^i that o ojrarrHimmng thin plato 14 serving as a safety unit (a provided for tha bafiary rcccrdktg to thai 
ambodjmont Tha posftva-eairtroda laad 12 h wabed to tha currant-Cmitinp thin piata 14 ao m to doctrtcalty ba coo- 
nectad to tha battsy covar 10 throcoh fiw ajnarrt-TImttk^ thin pteto 14. 

[0028] WT*m fho prroura In tho hatttiry havl^j th^ aU>^fTn>nt)on«l «m>ctyra ho« b*an rai^ad, lha om^rUr4^nJl/r>fl 

thai pi^ 14 b puahad upward and thar^ 

woldadtothacun^rtHlmfflngm^ 

(0029] AcTomftacikmaJaiTUCtansr^ih^TOnoo^ 

la 9bwm In FKJ, 4. In iha noraquaoua-qlecbDh/to aaoandnry battary aooorolng to thfa ambodttaarrt, iha poaloVa-alao- 
boda-mbc layar 2a Is, as shown rn FK3- 4, formad on ardy aftbar main awfrn (cn tha Inafida) of the poaltNa-atectrDda 
cotiaciorlatapc«monod{acantteanoutar^ 

aama. No pb*rtf»«tec?rr^da-mbc tayw ta feonad on tha p<QCh^-aiectroda ooUador 1 at tha putarmoat ^nd 3a of tha 
poatthni atacboda 3. Moraovar, no rwgaThr^ataoroCtHnbc layar is formad on the nagalrva^fecCroda collactor 4 at an 
. outatria^ ai^ 6a of ria) rtap^ rlra elac&oo^ 
and 6a. 

[00301 In a dVnctfon tm tha tmw portion of tha cuO atedmoa 15 to tha outwr portion of tha aomo. on outarmojt 
and of the nogatt^ra^raotfoda !^ 

tonwafd. Hum fha cajtannoat and of tha po*Aiva-«J*ctTod« roflactDf 1 which rs tha outarmoflt one 3a of tha poitfvo 



P 0 ^ 1 ! As described atoov* to pcaaivw^r^^ 

aiacboda coJfedar 1 at ma aaaJUpn ad)acanl to ma outannoat and 3a or rha pcarbVa olecbodo a and/or iha DOfiHfon 
ircJ^teant to tha inoermost «nd 3b of tha aama, Trmrafora, tha nacasaity oraa^ylng tha paatthra-slactnxja mix to aacti 
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ol^eityrea^^ u* mftyMtocfroda Elector 1 can bo *iiitfniil»d, Therefore, a portion to which tha posttbe- 

r^T 1 * toy#f Za * •PPfed must b» termed on tha main surfaco of the paofirvMtediQOe coCectar 1 am shown 
In KiQ. 5l ' 



... --- -- — — ~ — * to ™ outomost o«d of Ov> nagalNa oloctnxta collector* which b tha wrtermntt and 8a 
|00»I. ^»*nMnpt.onwtoriQirb»d«*c^^ 
la g d. it to pratofBtft that the fWaftorohlp 0 < L s ad li atfta»t 



mlx^rar b formad on ttw naonttvMOcjToda eodoctof 4 at the ouIkitwoJ and ea of tha naoatlv* riaX^ « r^J».T 
na«a«va-rtactrod.co0^4Ufc»Tn C dwth»Hu^ 



S^l^^ ZZZ"^^^^ 0 ^ h *" tatt ^' Thus ' *• *£*7°*™ af <h7pXy^ 
etwarvaiypo wad, couslno ^ on«rgy demlly w Be raisad and «u. Modmn ooolmt t> cvd. oDwniir., m >JZZ*Z?.«Z, 

^-£.Z£;Sft^^ - 

outanmrt^^^S^jl^^^^ • ndo,Bw 'WBM^aotwda coBaetar 4 to lha 



HD43Q A at&a wffl now ba <»™ild«ii«l that Buj dfcxtam* L (tan lh. art«Trv,M ^ 

4, which b tha oufenrxxl end fia of »ia ni^ml « ^ * end o/ tte n^»ttv,«ri«*o<l. ootiasicr 

9>a «rt»nK«t c«i of th. po^n^nSTS^ T^^^^^T^^-'"^ rorm ** )a 

cdlacter 4. wto" awwaar i onailum tha euterrhort and of lha n^aaVa-aradroda 

&^a^^^^ 



5 
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[0040] The poottive electrode 3 and the negative alectrooe B aixwVlng to the present Invention [We (he above- 
menllanod structum*. Tha mix layers and collectarfi far consffluflng the poifflve otocfrftfo 3 and the negative abet/ode 
6 may be known rrurterlats, ' 

{0041] The poaltfve eJeotroda-eirifait Igyef* 2a and 2b contain e pcsltn^sclroda material which permtta DthHim tons 
^ to ba dopeoVdedoped, a ecnducflvo material and e hmder. 

(9042] U tt preferable that the paeJIItfe**Jectrode malarial contains U fri a mrfnolantiy huge quantity. For example, ff 

u» prafereMfr that to employ a composite metal mdda expressed by LMOj (wnera M to et least one typa of a material 

selected Own a group consfstlng of Co, M, Ma Fe t AJ, V and tl) and composed of U and a transition metat or an 

Intertayer campound containing LL 
«? [0043] The conductive material far Imparting omg-ugtfvfty Id tha positive electrode and tha binder for causing the 

Poa^e-cJcctrod* materta! to be held by the pcsMh/a-elacfcrode collector may be Known materials. 
' 10044], The conductive materia] may be oraphttu or carbon bkadc, while the binder may be fluorine ream, such ae 

poryvlnyttdene fluoride. 

[0046] Tne rtii^e**K*ode-riifc layers 6a and 5b contain me nsgair^leetrode malarial which permtta fflhfum 
'* tone to Uj doped/dedopad wd a binder. 

FHHC] Tha nacothre-Clectrode material maybe a carbon manorial. Tha cartjon material Is sxamptflnd by pyrDcnrbon, 

ccJ»<p*cneeta.neodto«>Jc»a^ 

CamatortaJ obtained by g^Wnalmo pKaTiol raaJa ^n 

electrode malarial may be cryfitaOlna metai oxide or amorphous metaJ oodde which permflo lithium tana to be doped/ 

90, dedoped, eswelasthe foregoing carbon material. 

10047} The trindor for causing he negatJve-ataotradH materiai to ba Md oy tha nagattve-eiectrode collector may be 
a known mBtonal. For axemhfej. the binder may be rfuo/fne nam, such aa pofyvfnyfidene fluoride. 
(004el The baitnry according to the r*eserrt Invention contains a known rwnsrjueous atootmlyfa In which an o*orfn> 
lyta hi dfe*o»/ed In nonao/mous servant such a* orpanJo solvant 

» [Q049J The orflanip solvent to net'ffmttod parfculanV The organJo solvent is exernptWad by propylene carbonate, 
ethylene oarbonato r 1, 2^ime!hn*yeihane 1, 2-tfmethoxyetbane, 1, 3<flethoxyathane. diethyl carbonate. T*utyrot»c- 
tDraVteka^rofuran, ),3^JbX0iana^4wnethyV1 ) ^dkneotane. dlathylether, suifotann, m ethyisuttbtine, ^tonttrDe and 
P**H^wdtrBe. Any one of me toregoJng material may be employed or a mbdure of the same may be employed as meted 
advent 

[0060] The rfectmlyte to not femlted parfcofarfy The cleotroryta !a axampQflad by UCtO At LIAeF*. UPF^ UBF^ UB 

PW51J The inaJert^ of m« separator? tor^llr^ . 
febrtoorsfnafteoremmina^ In Ocular, th* amaS^x™ film made at eynthodc ra»in Lh a pr^orred 

matanal. Moraow, a pofynkjflne msat)-pon3 Is a prafemBd motorta! \n vtewpolntB ol maJMnQ a raqufrwj tWcknesa, 

w strength oT th« rtamad HJm and rssi^tence of the flhn. Spocmcally, the Wtowtno matarlite may be eniployed: a amall- 
pore fllm made of pctyathytane cr po»ypropyten« or e smaH-pore film made of a mixture of the foregoing materials, 
[0O52J . Ths iihepa m« coJewtarpf tha etecfrode not Umtted pa/tJcukrV A fp!J »tnjct0rs. a n*^ 3 i^ wtructura or n rvflt 
structurs made of expand metal may be employed. It la prefarabie that Ine peeHNi otacfr ode ooflectcr 1 la made of. 
br exampla. Blumhum, stalnteHa stiwt or rdckaL It h> preferable that th* nogatKMla<^rodd ca?Hoctor 4 Is mace of, for 

*° example, copper. stalnJea* steel or niokaL 

rog«3j The battsry can 9 may ba maids of Iran, nlofcel, stainless steal oraiufntotmi. ir eiec^rocnemtCBl corrosion occurs 
fr* Ihe nonacjuaoua eiectrejytece^ttalnf ng the ebove-meniloned nrabarfal dVdnQ the opemdon Of Ihe battery, ptatina may 
be performed. 

46 EaemPlaa 

[0034) Exampia* of the CKSwtt Invention wtt now bo draribad wflh fte of axp^tmonlg , 
^Manufacturtig of Samples* 



(0O8B] Inlbatly.b^nae*»veelei*DC^e^if»^ 

poeel Petroieum prtch was amptoyad as a starting material; foaewed by calcinating tha petroleum often go that 
coajieplh* co*e was c*tatoeo\T^ 

40 uniwsa obtained. Then, obtatoad poweer wascateinaied In an Inactive gas at 100trC to remove anpuri ttaa 
Thus* ootai powderwaa obtained* 

10057] Then, SO parts oy wrtght of thua-obtalnad coke powdar. aarvlng aa a corner for r^scaithrMlecirode ecdva 



e 
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i8 



so 



!^^J!^HS!l^^^ d . ,Ven ^ ,hft «* m KUnsihywnnkJcn. which wvu M 



iu... ~ - , ~ . — ~ . — — wm«, IMU b wwn wr mm arra b mngtn or 730 nun. The 

!^!^^iT^ mh ^ ,c,roite ^ b! "WWon «"Ch Sid. erf tha n^h^tec«rod« £i«^ waa IOC u*,, „«> 

ond. A portion fomuxj by arty tho nojjativimlocirode collector wus o*tt»d. 

J^l^^T^T" ****** anj 1 moto of cot» ft car**** ^mbcrtwtthr** other, .wtv™ 
^.Ef^^i^ *" " P° riS ^- l «*«>« m-toriH Mich Hut 91 prt by w-oht o, 

•teeirarfn fru-^jju-^i— t , * k w » 1^ .7 M ^ UWB omwnoo wnicfi had a wkflh of 30.5 mm. Thai posJtfva 

marooo moorpowtotf a portion having two eldei on anon of wrlch fh» Dmltimuamjii^L.i- i-«-> . « Z 

mix iayw was tamwd. tad a tanytn of 80 mm. Tno fhfcfcniss 0/ aw* of »» n«fih«wii«mvto_^w .—ToT^ 
^^^Lrt~^ aw »w afipdrmtor Intfita Mqumtfn cntac T1* laminate 



w * WBf ' w 00,1 cooocfor was 3.6 mm. Tho outarmast ond of lha nmBw* „,n«— . „ 
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EPOW243401 
fiamotoi 2. 3. 4 to a, ii _gndtg 
[0007) CyWrtc^ noniqu»dM^«in^ 

manu&cfejrtng Sampl* i •*c*ptfor ■ itroctu* In which thi dfetenea from (h* outemvwt ond of (to mgatiyo otoctode 

tottaoutorTi^indofthftpot^ 

>^ca!MSampte4too\11 end 12. To performer 

war* mtwiWunxj by « method aftmdar to (hit for nsinUbdiiirtg Sample 1, In this on, bs thown tn lioia 1. the 

outermost end Of Iho nogatfve aftxiradQ and the outannost and of fha poaHMj sfactrod* wa« - 2 mm; ffn podtiv^ 
•iaOR^eofloctorovirtappedthonc^^ 

widcfth* n^puvo eiac*roo> to tfw ovtemxwt and of dm pasWve •teouod* we* 0 mm; and the Md of the no^tiv«> 

The fcregoJng oompinitfvB camptea wot caDed Sample* 2 and 3 for ajnventence. Simple* 41D©, 11, 12,2 wid 3 
wm* $*rucfclad *uch ihm tt>o ouUr diameter erf lh« cofi «loc±rut!« wu* mida to bo 13 mm by adjuotVig (hi Imothi of 
Ihe ooaWv^iectredawnbc tayw formed on man*, aid** of torn positive alaotrodo end the length* of the neoittva- 
eledrede^nbi lave* formed on the two okios of tha oega&vo ataotrode, 



» Table 1 





Length of 
Fosiiivc-EJectrode- 
Mix Layer 1 Formed 
On Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


Length of • 
PosiUve-Eiectrode- 
Mix Layer Formed 
on Either Side of 
Positive Electrode 
at Outermost End 

of Positive 
Electrode (mm) 


Length Of 
Positive-Electrode 

-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode 
(mm) 


Sample 1 


80 


0 


167 


Sample 2 


80 


0 


167 


Sample 3 


80 


0 


167 


Sample 4 


60 


0 


182 


Samples 


40 


0 


197 


Sample 6 


20 


0 


201 


1 Sample 7 


0 


5 


205 


Sample 8 


0 


15. 


. 202 


Sample 9 


0 


50 


176 



8 
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Sample 10 


40 




194 


Sample 11 


60 


0 


179 


Sample 12 


60 


0 


177 


Sample 13 


60 


0 


176 


Sample 14 


395 




0 


Sample 15 


395 




« 1 



19 



20 
75 




Length of 
Negative-Electrode 
-Mix Layers 
Formed on Tvvo 
Sides of Negative 
Electrode 
(mm) 


Lcnrth of 

Negative-Electrode 

-Mix Layers 
Formed on Either 
Side of Negative 
Electrode 
(mm) 


Hie IbnrA f i 

ivisiancc from 
Outermost End of 
Negative 
Electrode to 
Outermost End of 
I Positive Electrode 

L C mm ) 




Sample l 


250 


1 0 


35 


20 


Sample 2 


250 


0 


2 




Sample 5 


250 


0 


0 




Sample 4 


245 


0 


15 


M 


Sample 5 


240 


0 


10 




Sample 6 


224 


0 


17 


40 


Sample 7 


213 


0 


33 




Sample 8 


220 


0 


35 




Sample 9 


229 


0 


• 50 


43 


Sample 10 


247 


0 


5 




Sample 11 


243 


0 


27 




Sample 12 


241 


0 


38 
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Sample 13 


239 


0 


43 


Sample 14 


0 


395 


35 


Sample 15 


0 


398 


0 







Enetgy Density 
Ratio (%) 


Percent 
Defective (%) 


W 


. Sample 1 


100.0 


3 




Sample 2 


100.0 


.20 




Sarapfe 3 


100.0 


IS 




Sample 4 


. 102.4 


3 




Sample 5 


104.8 


1 - 


29 


Sample 6 


101.9 


1 




Sample 7 


100.2 


2 




SampIeB 


101.2 


2 


3D 


Sample 9 


97.1 


1 




Sample 10 


105.8 


6 




Sample U 


101.0 


I 


.90 


Sample 12 


100.0 


1 




Sample 13 


99,5 


3 | 


40 


Sample 14 ' | 


95.0 


2 




Sample 15 \ 


95.0 


20 



90 



g^_r rt ! C ^^ to(Q lh8ltermanuftctur1n 0 S*"** 1 w.r# parfarnwd «c^t ^ etnjeturos In which tM J**- 
v^Mih^jnTabto 1. Time. cyflrKMefll no n n qif min o toro frto «tt*m>»y fatten** wot iMnutoctrai The 
2* Po*rtW^Wctro<J^7ifac law tonne* th« two ^Ido* cf th# po*ttv« atectnxfe and tn« lengths of 

Samoto io 

A cytindfcij nwaqti^wMteotJOiyte montey hpti^y was mamrficturod <y a method similar to &,at for 
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^^^'l^ V^^^ UaUn " h *• P"^**™*^ l^waa fomwd on only .tth«r Mte 
Samote 14 ond is 

* ^^^rl!T^rf 1,U ^"Z kX ^? yto ""^^y «™ by . mahod ,tmto- to that tor 

S^^^^rir'*^!!^ 8 and0 » «to«n>d* Mcmcov-t, distent .nynmo outanY*** 

<£VBtUH0on Of S*P7TpJC9> 

300 mA, arid 0*w> the toniflcino samples wo. wH* a UmmJ of 800 mA. cfecfuvned to 2, 75 V Tnus. U»^a™lZ!«*mZ 
W«o o»m Auuming (hat th. IM of SampK 3 v» 100> tho«w oi tn^aT^ SSL^S 



^ 1 ^r„^ h,,w ^^^.i^rs^ ™. 

■00731 ■ a — i 4 4j x _ „ r 



tM ^ c^^r^r !^^r n ' b ™* n *" — ™» °»« ttotm^^ otto, 

among ^^r^4^i?^.T°!!.^ 0 ''!r ^ ' , ' d,w '* 8amf *» 10 to 14 



1007* ^L^T^I^kT! f - "* 9 •~»^ to » d —now** reduction to th* sLwa^T^ 

^^"P^^'^.T^,.*^^ famtfolad Ihmuflh ™p««o^ Mtowod by winding . lamln-t. 
•JoctuxJa «n<J/cF a tmdllnn arfw^i i.. =>uectD<- gt n position edJacMU to ttw Qot8fmo*t and erf Ow poifMv, 



11 



PAGE 2S/39 ' RCVD AT 4/1112007 6:40:43 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-2/13' DNIS:2738300 * CSID:8188332065 ' DURATION (mm-ss):11-06 



04/11/2007 14:48 FAX 8188332065 



QUALLION LEGAL 



* PTO 



111 029/033 



£P 0942 4*4 81 

cofl eteciroda toward the outer portton of Die mihb, tha oufarmo^ and of the negatNBve!ec4raeta collector, which laths 
outermost end of the negative electrode, to positioned more forwards than tha outermost end ofths posftive^octroda 
collector which fai tha outaTnost end of tee positive sJoctrods. Thus, non-reacteC acttve matertaJ for the negative olac- 
trade In Ihe battery can be reduced; Thus, en effiectrvo im can ba anlorgod In In* battery cofTOtpondlngty. Thersfarq, 
tha tnatoe portion of the battery can etlecUvery ba used, cmiskig the energy density to be raised. Thus, elctroaUon of 
SfeOma against cyde operation* was confirmed. 
10076] inthepfasantlwiaittoalto 

eJectrod s cotaotor which h the outermost and of tha nageirve elaetrcde. In the olreoaon from tha tarn* portion of tha 
coff electrode Inward lha outer portion at the same, the nocalive-oJectrode lead la positioned mora forwards than (ha 
to outennc»t and of me posrtlva^learode collector which la lha outermost end of the positive electrode, Thui, aven 7 
lha negettre^rirode toad ptercaa tha mperetw deposed between tha coil atadrodo and tnd battery can, the naoatfvo- 
erectrocaleadbbroup^rtt^ 

short ctrewit does not tefce piece ami, tnereiorft, any defect occurs. Thus, tho ntflaNRty can ba Improvad. 

[0077] In tha present Invsntton. lha outannoMondof tho nooath^HHactroda cotector, which b tha outermost end of 
1 5 tha negebae electrode, and tha AUtarmcajt and of tha posrtrve^drode coHaoter. which la the otrtwrnoat and of lha 

poattVo etectrode, are poatflonatf fonvano%ait te tho dptanoe man the mfw prion Of tha cofl etectrocte toward the 

outer portion of Die lam Assisting Owl th© distance from tha Outermost end of tha nao^fvo-aloctrodo coOactor to 

the oute/mo*t and of" tho patflMMMectrode ccUador 1* I Qnd tho cflamater of the col aluctrodo b d, tha ratelka^rfp 0 
. < L * *d la satisfied, Thus, tha energy density can furthamwra ba rateod and the Pfotkno against tha cycle operation 
*> can rurtoamore ba elongated. 

{007*1 The dtaroater of the cyttndrtcai «nc^ti^r>Qla^roiyta secondary battery waa varied to 13 mm and 20 mm 

toe^uateeochofthemar^ 

to (hose shown with tha eixrve-mendoned temptea warn shown. . 

IQD70J Ansiflpflcafcc^eiectrodew^ 
» battery which was a rectangular battery having a ftfctatoa* of & mm, a width of 34 mm and a height of 44 mm was 

mamrfaoturod so to be evaluated. Tha outermost and of trio n^aifva-eJacrnxte qoUcniOf which was tha outermost 

and of tha nopatfva electrode wait positioned more forwards than the outermost and of tha positive ulmbuds coUactor 

which w% the c^^rrwl tnd of tho poatirva alectrode. Thd dbtiw>«i frum lh» oat«m>g^ <yr«J of tha nagative-tfectrodo 

codocto phoned at tha ootariTiQat ar^ 
99 i«^pceiiiomx}atDwMiBjrna^ai^c^ 

(ho draumferanca In 1Mb case, raducflon of ma peroantaga detecOva waa enabled without reduction In the energy 

densuy. 

(00901 Aa oeecnoad abova, tho norte qu aou a elactroh/ia secondary battery acceding to the present Invention teor- 
poratee; a cofi eteemxte fofmed by lamtealtng an elonc^ted positive aieCtmdo and en akmgatod negatfve <Hectmda 

w through a separator and by vending a formed tantfnate such that the poelttve etectToda la pOeWoned at tha otitemvwt 
position, whemln the poattea^efectttdto^ 
adjacent to traoutamicst ofid of the p 
atectrode^btlay^ierTottorm^ 
c>nlytho W mve-aaKtrc^Colecte^ 

40 coOactor at the Outonnoat end of the negattvo eiecfrode and only tha nagativa^jectrode ooltector b ftarmed, amj tha 
ot^rrnoat end c/ tha negaitva^eieoiroda collector poifttened at the oulermoat end of tha negative eladrode fcs. tn the 
dln>coon from tha kvw portion of Ihe cofl eleotnxte toward the otriar pomon or the Bame p pAefboned more fenvards 
then tha outermost and of tha poshfve-elecfrode colsctor, TherefOnX the norwe^ted actrva matenai fcr lha negative 
electrode in the hette/y can ba reduced. Thus, the effeetf** battery area can ba entenjod correspondingly. Therefteo, 

43 the InsMa porter battery aanBtlet^V 
a cyoJe opaj aQon to be aJoriywtad. 

[0001] Tha rxv^ac^ao4J9-iAx^Ofyte secondajy batiafy according to th© pmwtt EnvenHon Incorporates lha negotrva- 
•laatioda lead formed adjacent to the outermost end of the negst^»«iactrode collector positioned at the outermost 
end of tha nao^e eleiaredo and ttte n 
" d * utiudtt ^ward the outer portion of tha same, po att o n ad mora rbrwarda then the outermost end of lha pcaro** 
alei^cte corleolor. naia v evm If tfte n^ 

. battery can. lha naorfve^todroda lead (0 brought site contact with only the battery can whfch |a alto the 

negattw e etectrode. Therefore, aitemei short CtrcuH can ba prevented, any defect can be prevented, end tha reEabWy 
can ba Improved. 
» 10082] Thai^Blectn^eoftnenwia^ 

hired such that Che distance L from (ha outermost and of the negalfve-edecfrorfa coOactor positioned at the outermost 
•nd of Lha nasathre ftloctrooa to tr>a outermost snd Erfihe poafth^etedtnxte coilsctor posiOcned el lha outermost end 
of the pnaloVe electroda whfoh are poaMioned rora-«nd-aft In *x> direotk>n hum tha Inner portion of the coU e 
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jf^^^* portion oJtna«am^ 

Thw. bhang short efcttttt can ba pn^mntrt. th» to^y dmiiy can haSMmraro ba rated of* flit dtefime fiailnst a 
cycte operation can ft jnha i m o n j be eJOngatad, 
PM) Attnougb tha invention ha* t 



1. A nonaquwuKl^arofyta sacondwy battary comprising: 



2. A 



^TtT.^ ^^1^-? ^ * " P 01 "^^^ rtrftoctorartd on along*** naoatfve eJactrod* 

^P^^x^d^rr^ imyor b farmnd on only 9flt»r of mat* surfaca* of laM coltetor al the ooclfen 
f«Olfive •W^frodo. Kid posWifa^adioca-mbi taycr I* not formmi on uld p«iffiv«tor*do aifloctor at 

^ n*o*Mi aladrod. and only aoulS^ * ° Ut * n ** r ° f 

w *»P°ww^raorafofi*»^ 
nonao^iacni^tecin^ 

fncoiporettw ■ RiflftDvwtoOOdt tad adjacant to an outaimaei end of add nxmtto>- 
^^Ja^oifac^ppifllorajd at tha outwmoa «nd of told nagaOro afftcfrnriB, and 



oaflorfor porfBoned at the outannoetand of oak! pooitfw alactrodo. 
A nonajfuaoua-etortratyfa deoondpry battery aosoidtnfl to dmkn 1, whan?4n 



4. A non^uatos^etectroJyio •■oondiyy binwy acocnJlno to ctutra 1, wtwmtn 

n»D«tfv»*toctro<lu mix contain, a FUKurthw-slednxfe mut.rt.1 and a bindot 

«. Anoni n »» WB i «t» cl w»to > ^ n nd«iyMtt W y« P ^ t0 d.lm4.vrt,„in 



t3 
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6. A nooaqu»QUC-«t*caxrfyta secondary bmttmrf according to Cfatffl 1, wftereJn 

said separator ts made of it lea*! orto typo material selected from a group mnskUng of polyethylene and 
poJypropyten* 

* *. A nonaq ua o ua atectml yte secondary battery according to cfctim 1 , wrterotn 

«wW poattfvo-«lectrodo ooBeatar La inadw tf at toast ana type material eeJected from a group constating of 
aJumkium, ttamJess steal and nfckaJ. 

10* A nonpc^iBQus-cri&ctrofyta iecon4ary battery according to claim 1 , vvtiorefn 
JO n©gia*^Jsc!r©0© COtector la mada of a! b*^t type. rrwiwta! selected from e group cons/ttlng of 

copper, ttointos* steel and nfctel. 

11. A noru>queo<»-etedrofyte secondary battery according to cfakn 1. whereto 

'* aaJd nonaqutixi^ec&or/ta secondary battery contains a rxraquaoua oJectroryte prepered by dleseMng an 

el©c*roryt« In nonaqueous i****^ and 
said ronequeoufiaoJwtbrradeof all*^ 

cotoonate. ettiyler»cjut>onafe, 1 . 2^dhoxyoihflno t l,24*emcHysttiene. tfoitr^rtkJilala.T^V^One, 
tafrmbydroiumn. l t MfcQcoteno, 4-mnmyM. 3-dioxoiana, dtathyt&tfter, sulfolana, metrrytoiiBDtane, aoatonltnle 
w end propJonHnle. 

A nonaqueous-sjsotrolyta secondary battary according to data 11, wherein 

seJd alaotrolyta is at least one type material selected from a group consisting of UQQ,, UAfif Br UPF*. LBF„ 
UBJCeH^ UO, UBr. USQjCK, and USQ^CF* 4 



Piuntafteprtlohe 

1» Setamdfirb^tlerte mtt nich*-wftttiigorn EJ^ktroryt^i, umfasaend: . 

elnen aeklrodsnwtekei erhaften durch Lemfnlaren ctner isngssfstraoMon posJtfren EleUrode, bof dor auf ru- 
mw«et elner der HattptrT&chan she* porffven ElePdxodenJooIsHore eme Sehtahl efner posUrven EleMroden- 
mtochung aj^Btrarjan tot und almr lan gsa r s t r a ddw i nagatfvan Efrtrode, bef der srfzunbidasl efner der 
Kauptnaohen etnas nagsttven Baktrodsnkoioktore efcw negative BeWroderartschimg aidflotmgari 1st wobeJ 
dOTUmtnallndBrVvelsegaw^ 



dto Schlcrrt der poaffivan ETeWrodertfTiiachung nur an sinor Stella, die an das iu&ere Endo dar potfifvon Elok- 
trode engrenzt und/odor en amor state, dfe an das ifwre Ende der pocfcven BeJdroda angnwt auf abta 
der Hauptfiechan dee Koflettore eufgefregen 1st, und auf dam fiufteren Endo der poal&voo Belrfrode dfa 
ScfdcM dor poaMven HiAlTxlenrnaKraDig nteht auf dan ptWtfvan Doktnx*ankofta)dx>c eirffrrtragan [gt, qbo 
nuroWKcsa^d^poa^n&oktr^vw^ 

em AuOanai Enda dsr nogatrVen EJeWrode dte Schfcht eu* dar neg&tfVen Bofcartennusctiung nJoht auf don 
KkJtoJdorow negate Qal*^ 
woW l^tursj vorn Innaron A^ 
Hektrod. o^8«^ da* eut^ 

trtxfvf*oOa*tors wrfUx vcmi angaonin^t 1st sto das auOeni Enda d«j Koik>ktOrs dsr posiUvm EleJdrode. 
Z SeJojfidamallertoiTiltnl^^ 

dor Ek)n7odft™(lck©| olnan Anschhiie fQr die nagotrva EMdrodo auttveist, d*r an das ftislara ends das am 
auOantn Ende der negabVen BeJdrada (legendon negatrven Elsklredantoaaiktore orrsohflattt^ und 
dar AnocNuaj dar negatfvcn El^tfroda w&Utr vomo flogt «i« dsfi fiulkira &xl« dcs am lufi«n g^da der 
poeitlven Elektrode Begonden po&BrvBn EJeMroderetoiiektore. 

X saiomriflrbettorta mft r^t-w*s«ngam ElpWro»ytM nocn Arwprocn 1, woool 



woboi 
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von damtrw wwi Aht&mnx d» Q^tnidmniM zum fluflaren Atachnto da* ^ektnxtenwicKdi hhtarobiindar 
Grtoewrdn*. Bind, dfo toiflandg Bcziftftung orfQm. uirtar d*f Annan/mi, dra derDvrtfunBaiir das Be JdiDdWtckclx 



0<LSid. 



dh» negaUv. E^Wnxlanmlachujig tin Malarial /Or die n »g«tfv# E&ttod* und e (n BfndemfflaJ umfewt 
IttataM fOrdlo portw Elatta**, .In tatoWifce. Matwtal und .in 5rndimittrf uZT ^^^^ 



Sekundfiifcatteri* mft r\JchVwfl«rtg»m BfikWytm nach Ansjvuch 1. *oL*l 

•tair orupp^ 5«sttth«nd bus AfomNum. roc**™ Stahl und Mctel* ^ ™ aui 

10. SoXunda mattBrem ft nlchUvlsErigem Efetarolyun nm* Anspnicft 1, 

d*r ragadvo BrtroifenfcoUtkttr *u» nutindw* minmn d«- Matarfefen hargestettt 1st die umewdhtt ifnd 
mn oinor Gruppi, b^tohend aua Kupftr, rortmltni SUM und Nfctei ^ Und 

11. SotoraWtoettaito mlt nJcht-'*Aflttfl0Bm EtefctrotytMi nach Arapmcfi 1 , wofeel 

^S^S;^ 1 ^ " hTO " " """" EJoMrofytsn * ^ 

1^-D"*!OXyeman, OWMcBtmnst, rSvtyrotodOfl, Tetrahydrofunn. 1 3-Dtoxotoi 4-MMhvJ.I .IJlLl™ 

12. SrtmxJirtMin«rt8 nift nfchnwarailflani Bektrufyten nacti A»ispa«* 11 , wobaj 

' . ^^.?^ t ^J >m . , ^ M Bi " U * av Mat * ri » am «. «• eu*9«viha amd nit olrwr Gruppa. bestahand aus 
UOQ 4 , UAsF^ LfPF* UB^ UB^H,),. UO, UBr. USOjCR, USOjCF,. BeaMhwvJ.u, 



^^^IW^^^^^Ji.'^^* ^ tr ««^» "««^ forma. 
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boblne, dans taquel 

JadJta cnucha do melange tfaleeirodepoaiflvw at tonnee suruniquernenl rune des zurfmom prtntfpakw dudlt 
collecteur A la petition adfectwitu do f odnfanM axtertaunj de tadtto flectrode poaiuve etfou 6 to posttiort oa 
jaeome de r«dr6mfti litterlauro de bufito 6o<*ode poaWwe, terfTte couche do melange cf*tu*nxle pooltrvo 
rye* pea form** wr ledft conectaur tftterfn^ posftlwa e rextnfcnftd axtarteuro de eadfta electrode poaltfvo at 
muI Jedlt coflectaur d-etocirode poftftfce est forme. 

CuUche do meknge o~6lec*r©de negative n'ut pas tormee aur ledit eoltectBar d-etectrode no^atta? a 
rextrtrnftl externum do ladrto *J*ctn*ia ntdetfve ot seul ledft cnJNctejr tf^ctrixJo negttvn fc*m*, at 
P«dfAmJi6 a*ierto«re duda cOCecteur jfefactraoe nagettvo dtepoaOe e rajnTentfte' exteneun? da tedtta Al&chrxte 
rK^rifco ec frouvn, (fane ta dlrecdon alfenl da ta parti* interne tfe ladtte eJectodo on eobJne vara la partk> 
axtame do lodito electrode en boMne. dbposAe pta an svantque fexrfmila vxtArimn* AidHc^cteur cf«ao- 
trodepooJuVe. 

2. /v^mutotewr aeoondaira a flsctrofyte non oqutfux siaton ta revindication 1, dorw laquol 

ladrto electrode en bobtna tnoorptin, un conductaur cfttrctrw* negativ* edjocoot A una axtrtmflfl exterfaunt 
tfudfl cDflBdeur tf Afectrocta negative disport 0 rextremrta exfoneure da iadfte aJa^rodo n^lhra. at 
tedrt cofYductaur.d'alactroda na^pttoeat aTxpcrtphia an event de raxtr*m8o extfrieur* dudlt CDHedeurtfaleo- 
trod? pOiOtvo dimpca* a rexfr*mto ftxtoVt^n? do ladtto AJsctrrxte potW/a. 

3. Accumulates secondare a 6fectrolyta ndn aqtteux avion la revendtCBUon 1, dan* lequol 

ledttee*etnc*ieenbabtr»pre*w^ 
lecteur d-*tacirodq negative dlspoae a rextnfmtta extariaure da Eedite ateetrodo negative jusnVo rextrtmlta exte- 
rlaure dutftt odflecteur (Tefedrode poiiuvo rflepove a rexfremfta axteitoure da ladtta electrode poalttve qui aont 
rfupnoea dam una direction tontftudtnala ellanf da la pvUe tmama da ladRa alactroda an Ocibtno vara la parua 
axtamo da todltp Oecftroda an bo Una aatlsfaft la relation uikante enaupponntqua ^ dtematia da ratodrodo on 
boWna act dr 

0<Li«d 

4. AoQumuteteur sacondafra ft electrolyte n«¥i aqueux salon (a lavendlcatton i, dana loqu«| 

ledH metonoa «r«fec«oda nepjetK^ contfem iin rnatert^ 

5. Accvmulalaur taQDndaire a eiactrolyto non equaux naten la ravandlcatton 4, oena leque) 

ledtt matanau d'alactnxta nOuatfve'ect un rroWrteu &mu raoina un type ohotai paimr un oxyda mdtafttqua 
onetaUn at un oxyda mataJSque amorphe otil pemiet to dopaBeAJeoopage d^na OtMum. 

o. AccumiJteteur srandfilra d dtedrolyta rWr equaux cefc*i (a revandicadon 1, dene (aqua! 

todN meJansa ir$iodrode poatlvo conflant un motertau d'aladrada poaiifce, un materia u oonducteur at un 

HanL 

7. AtoiTOlatouraacOftda^ 

lecft material dt Alaotroda poaWvo oat un mttariau eTbu motna un typo cfcolaJ pamd UMOj (ou M «at run 
QuetoonQUo psmt Co, W, Mn, Pa. V el T|) at Owe ^Mi^oaea da ou'cho Inlarm AeDajro oontanent cnacun LL 



0. AcoumuiatBur socondairo a elecaotyte non equaux aaion la nwemMaaBon 1. riar»« i^^l 
lodft aApiraW eat conatttue cTUn mot^^ 

tana. 

9. Acxajmulateur McmJirini k Aavtrofyte non equaux toton b rav^r^icallon 1. dan* lequel 

ladll ooOfCtour d* e!»drt>de poafitfva cor^tnua trun ma^au <Tau mo*n» un type oholel parml ralumlnrum, 
racfar Inoxydabi* at la ntfcJoei. 

10. Amimuipaur iacondalro a Otaotoptyto non equaux leton ra n»andlcanan 1, dans laqual 
racier aioxyoaMa «i (a nicker. 
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11 Accumulated wrcondoto ft «J«aroty* non mqunx «&fon ta rmfendfcation 1, dans toquftl 



•o&ttton cfun Mvctrotyim dans un «afvam nOn wjwtn; ot 

fhyteuffokn., t'A^fcmftrik ol propionic ' 



12. 



i**»ndalni k toctaJyta hw> aqu*ux uton ta ravendlcaiten. 11, dans toque! 
LTCJL iK^S^bTl^^ ""^ UC *°* ^' UPf > UBf * "WW,- 
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